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(54) Automotive vehicle and head protection device for vehicle occupants 



(57) The object is to provide an automotive vehicle 
and a head protection device including a curtain-type 
airbag, wherein a pipe inside the airbag does not inter- 
fere with any of projecting members on a peripheral side 
portion of a vehicle ceiling so that the airbag can be eas- 
ily installed. This object is achieved by a head protection 
device having a curtain-type airbag (20). a gas distribu- 



tion pipe (24), and an inflator (23) for spouting gas into 
;he pipe (24), the head protection device being installed 
along a side rail (4) of a vehicle body (1). A bracket (30) 
and the airbag (20) are positioned not to interfere with 
3 belt anchor stalk (18) and a striker mounting bracket 
(40). To correspond this, the pipe (24) inserted in the 
airbag (20) is provided with a curved portion (28). 
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Description 





(Industrial Field of the Invention) 

(0001 ] The present invention relates to an automotive 
vehicle and a head protection device for vehicle occu- 
pants and, more particularly, to a head protection device 
having a curtain-type airbag which is inflatable along 
windows of side doors in the event of a side impact or 
rollover, and the automotive vehicle equipped with the 
same. 

[Related Art] 

[0002] A head protection device having a curtain-type 
airbag which is inflatabie aiong windows of side doors., 
in the event of a side impact or rollover is known from, 
for example. WO96/26037. A head protection device is 
also known in which, for achieving the distribution of gas 
into an airbag to inflate the airbag, a pipe is arranged in 
the airbag and the pipe is formed with holes allowing the 
gas to spout out. 

[0003] Seat belt devices for protecting vehicle occu- 
oants are well known. In case of a hard-cop sedan, i.e. 
a sedan without 3-pillar. in order to install deflective fit- 
tings for shoulder webbings for driver and front passen- 
ger, belt anchor stalks are suspended from side edge 
portions of a vehicle ceiiing and the deflective fittings 
are fixed to the belt anchor stalks. 
[0004] Japanese Unexamined Patent Publication iNo. 
2000-230746 discloses a automotive vehicle having bi- 
parting doors as shown in Pig. 5. That is. a front door 2 
and a rear door 3 which open in a biparting manner are 
disposed at a side of a vehicle body 1 . The rear door 3 
is hinged at a rear side thereof against Che vehicle body 
1 . The front door 2 and the rear door 3 are adapted so 
• hat the rear edge of the front door 2 and the front edge 
of the rear door 3 are matched to each other. 
[0005] The roof of the vehicle body 1 comprises left 
and right roof side members 4. a roof panel 5 and a re- 
inforcing member (roof cross member) 5 which extend 
between the roof side members 4. 
[0006] The roof side members 4 are provided with 
strikers 7 for latching the doors 2. 3. Similarly, fleer side 
members are provided with strikers 3 for latching the 
doors 2. 3. The vehicle body 1 has A-piilars 10 and Ca- 
pillars 11. but dees not have 3-pillars. 

(Problems to be resolved by the Invention] 

[0007] In case where ? curtain -type airbag with a gas 
distributing pipe is installed in a hard-top sedan or an 
automotive vehicle having biparting doors as shown in 
Pig. o, since beit ancnor stalks for installing deflective 
fittings, a roof cross member, ar^lcr strikers may be ar- 
ranged to project from a roof side member, and/or fixing 
members such as boii.i for mounting the strikers or the 
like may be arranged to £ reject - •"em the roof side mem- 
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ber. one^pnore of these projecting members may in- 
terfere with the pipe of the airbag. 
[0008] It is an object of the present invention to pro- 
vide a head protection device and an automotive vehicle 
equipped with such a head protection device having a 
structure allowing a curtain-type airbag with pipe to be 
installed to a vehicle having such projecting members. 

(Means to Solve the Problems) 

[0009] According to the present invention, this object 
is achieved by an automotive vehicle as defined in claim 
\ and a head protection device as defined in claim 5. 
The dependent claims define preferred and advanta- 
geous embodiments of the present invention. The auto- 
motive vehicle of the present invention is ecuippec with 
a head protection device alcne a peripheral side portion 
of a vehicle ceiling, wherein the head protection device 
comprises a curtain- type airbag capable of deploying 
downwardly, a gas source ror.infiating said airbag. and 
a pipe arranged inside the airbag for distributing gas 
from said gas source to chambers) inside the airbag, 
and is characterized by having a projecting member dis- 
posed on the peripheral side portion of the vehicle ceil- 
ing; and in that said pipe has a curved portion bypassing 
said projecting member. 

[0010] The head protection device for vehicle occu- 
pants of the present invention comprises a curtain-type 
airbag capable of deploying downwardly from a peripn- 
eral side portion of a ceiling of an automotive vehicle, a 
gas source for inflating the airbag. and a pipe arranged 
inside said airbag for distributing gas from said gas 
source to chamber(s) inside the airbag, and is charac- 
terized in that the pipe has a curbed portion for bypass- 
ing a projecting member disposed on the peripheral sice 
portion of the ceiiing of the automotive vehicle. 
(001 1] In the automotive vehicle and the head protec- 
tion device as mentioned above, since the pipe has the 
cur/ed portion, the pipe does not interfere with any pro- 
jecting member disposed on the peripheral sice portion 
of the ceiling. 

[0012] Therefore, the present invention allows a cur- 
tain-type airbag to be installed to an automotive vehicle 
without 3-oillars such as a hardtop sedan and an auto- 
motive vehicle having biparting doors. For example, 
even with a roof reinforcing member, belt anchor stalks 
for installing deflective fittings for seat belts, strikers for 
biparting doors, and/or fixing members such as brackets 
and bolts for mounting the strikers, a curtain-type airbag 
with a pipe can be installed. This increases the decrees 
of freedom in designing automotive vehicles. 
[0013] When the curtain-type airbag is arranged to be 
cositioned at an inner-cabin-side relative to the beit an- 
chor stalk for mounting a deflective fitting, the ;urtain- 
type airbag deploys at inner-cabin-sice relative to the 
deflective fitting for a seat belt. 
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pilar 1 i or the automotive vehicle, but net 



(0014] Fig. 1(a) is a perspective view of an automotive 
vehicle according to an embodiment of the invention. 
Fig. 1(b) is a perspective view of a curtain-type airbag, 
and Fig. 1(c) is a perspective view schematically show- 
ing a pipe inside the curtain-type airbag. 
[001 5] Fig. 2 is a sectional view taken along a line 
of Fig. 1(a). 

[0016] Fig. 3 is a sectional view taken along a line 
ill-Ill of Fig. 1(a). 

[0017] Fig. 4. is a sectional view taken along a line 
IV-iVof Fig. 1(a). 

[0013] Figs. 5(a). 5(b) are views showing the structure 
of the oioe. 

[0019] Fig. 5 is a perspective view of an automotive 
vehicle having biparting doers. 

(Embodiments for carrying out the Invention] 

[0020] Hereinafter, an embodiment of the present in- 
vention will be described with reference to the attached 
drawings. Fig. 1(a) is a perspective view of an automo- 
tive vehicle according to the embodiment (illustrations 
of upper pans of doors 2. 3 are omitted). Fig. 1(b) is a 
perspective view of a curtain-type airbag. and Fig. 1(c) 
is a perspective view schematically showing a pipe in- 
side the curtain-type airbag. Fig. 2. Fig. 3. and Fig. 4 are 
secticnal views taken along lines H-il, Ill-Ill. and IV-IV of 
Fig. 1(a). respectively, and Figs. 5(a). 5(b) are a plan 
view and a side view showing the details of the pipe. 
[0021] The automotive vehicle shown in Fig. 1 has bi- 
parting doors just like the automotive vehicle shown in 
Fig. 3. The automotive vehicle comprises left and right 
roof side rails - . 4, a reef panel 5 and a reinforcing mem- 
ber (roof cross member) 5 which extend between the 
roof side rails 4 and 4. Strikers 7 for the doors 2. 3 are 
fixed to each roof sice rail 4 via a bracket 40 (Fig. 4) and 
a belt anchor stalk 13 for installing a deflective fitting is 
fixed to each roof side rail 4. The belt anchor stalk IS is 
positioned around the middle in the longitudinal direc- 
tion of the roof side rail 4. 

[0022] incidentally, a shoulder webbing withdrawn 
t'rem a seat belt retractor is passed through an opening 
of the deflective fitting, but not illustrated. 
[0023] Also in this embodiment, the vehicle body 1 
has A-cillars 10 and C -pillars, but dees not have 3 -cil- 
ia rs. 

[0024] A curtain-type airbag 20 is Installed. 3long the 
roof side rail 4 on a side edge of the ceiling in such a 
manner that the airbag 20 can depioy to extend between 
the A-pillar 10 and the C -pillar 11. 
[0025] The curtain-type airbag 20 according to the 
embodiment is made by superposing a cabin-side sheet 
and a window-side sheet and sewing, together the 
sheets to form a main air passage 22 and small cham- 
bers 21. 21. The airbag 20 is provided with notes -"or 
mounting the airbag 20 to the roof side rail 4, the A-piliar 



10. and th 
shown. 

[0026] The main air passage 22 is formed to extend 
along a front portion of the airbag which extends along 

5 the A-pillar 10. An upper portion of the main air passage 
22 communicates with an upper portion of the front-side 
small chamber 21. A oice 24 is inserted to extend 
through the main air passage 22 and upper portions cf 
the small chambers 21. The pipe 24 is provided with a 

to plurality of gas ports 25. The front end 25 of the pipe 24 
is connected to an inflator (gas generator) 23 together 
with the front end of the airbag 20. Numeral 27 desig- 
nates an opening at the rear end cf the pipe 24. 
[0027] The airbag 20 is installed such that the front 

/ 5 portion thereof is accommodated along the A-ciilar of 
the automotive vehicle in the folded state and the middle 
and rear portions thereof are accommodated along the 
reef side rail 4 and the C-pi!!ar 11 in the folded state. 
[0023] The raided airbag 20 is covered by a cover (not 

20 shown). The cover is adapted to be torn when the airbag 
20 is inflated. 

[0029] As shewn in Figs. 2. 3. and 4, a mounting mem- 
ber 30 of the airbag 20 is attached to extend along a roof 
side rail inner 32 composing the roof side rail 4 and is 

25 fixed to the roof side rail inner 32 by welding or the like. 
Brackets 31 attached to the airbag 20 are connected 
and secured to the mounting member 30. 
[0030] A roof seal 35 is fitted to a lower side edge of 
the roof side rail 4. The eeiiing of the vehicle cabin is 

30 composed of a headliner 26 extending along the lov/er 
surface of the roof panel 5. The airbag 20 is covered by 
the headliner 36. 

[0031] The headliner 26 has a tear line 36a at a pe- 
ripheral side portion thereof. When the airbag 20 is in- 
35 rlated as illustrated by a two-cot chain line 20' of Fig. 2. 
the peripheral side portion of the headliner 35 tears 
along the tear line 36a so as to open downwardly just 
as shewn by numeral 35" cf Fig. 2. whereby the airbag 
20' ceplcys along the upper parts of the doors 2. 3. 
■iO [0032] As shewn in Fig. 3. an upper portion of the beit 
anchor stalk 13 is fixed to the roof side rail inner 32 by 
a bolt 33. The bracket 30 and the airbag 20 are posi- 
tioned at more inner-cabin-side as compared to the 
bracket and airbag shown in F«g. 2 not to interfere with 
.^5 the beit anchor stalk 13 and the bolt 33. 

[0033] As shown in Fig. 4, a striker mounting bracket 
40 for mounting the strikers 7 is fixed to the roof side rait 
inner 32 by a bolt 41. The bracket 30 downwardly ex- 
tencs longer than that shown in Fig. 2 so that the airbag 

50 20 is located at a. lower portion than that shewn in Fig. 2. 
[0034] To correspond to the configurations of the 
bracket 30 and the airbag 20 structured not to interfere 
with the beit anchor stalk 13 and the striker mounting 
bracket -^0, the pipe 24 inserted in the airbag 20 is prc- 

55 videc with a curved oortion 23 as shown in Fig. 5. 

{003 5] Because of this cun/ed portion 23. the airbag 
20 can be installed without interference of the pipe 24 
relative to the belt anchor staik 13. the striker mounting 
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bracket 40. an^»jolts 33. 41 
[0036] Onca^ra automotive vehicle equipped with 
such a head protection device as described above 
comes into a side collision or roils over, the inrlator 23 
is activated to spout gas into the gas introduction pipe 
24. The gas flows into the respective small chambers 
21 through the gas ports 25 and the opening 27 at the 
rear end of the pipe 24, thereby inflating the small cham- 
bers 21. Accordingly, the airbag 20 is inflated down- 
wardly to open the peripheral side portion of the head- 
liner 36 as shown by the numeral 36' in Fig. 2. whereby 
the airbag 20 deploys along ihe doors 2. 3. The airbag 
20 is tightly stretched between the A-pillar 10 and the 
C-oiilar 11. Therefore, even when an occupant plunges 
into che airbag 20. the occupant can be securely re- 
ceived by the airbag 20 so that the occupant can be pre- 
vented from moving outside from che side window of the 
vehicie. 

[0037] The above embodiment is just illustrative so 
that che oresent invention is not limited by the above em- 
bodimeni. Though the above embodiment relates to an 
automotive vehicle having biparting doors 2. 3. the 
oresent invention can be aoolied to a hard-top sedan as 
well. In addition, though the inflacor 23 is positioned ac 
ch e A-pillar 1 0 side in the above embodiment, the inrlator 
23 may also be positioned at the C-pillar 11 side. 
[0038] Though the airbag 20 has two small chambers 
21 . ;he airbag 20 may have only one chamber and may 
have three or more of small chambers as well. 

[Effects of the Invention) 

[0039] As described above, according to the automo- 
tive vehicle and the head protection device or the 
oresent invention, a curtain-tyoe airbag can be easiiy 
installed without interference of a pipe inside thereof rel- 
ative to projecting members on a peripheral side portion 
of a vehicle ceiling. 
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Claims 



Ar.WTJpnotive vehicle according to claim 1. being 
characterized in that said autcmoiive vehicle (1) 
is an automotive vehicle without 3 -pillars. 



5 3. An automotive vehicle according to claim 1 or 2. be- 
ing characterized in that said projecting member 
is a reinforcing member (5) of a roof (5), a belt an- 
chor stalk (13) for installing a deflective fitting fcr a 
seat belt, or a bracket (40) for mounting strikers (7) 

:o for biparting doors (2.3). 



4. An automotive vehicle according to any one of 
claims 1 through 3. being characterized in that 
said head protection device deploys at inner-cabin- 
side relative co a deflective fitting of a seat belt. 

* 

5. A head protection device for vehicle occupants 
comprising a curtain-type airbag (20) capable of de- 
ploying downwardly from a peripheral side portion 
of a ceiling of an autcmr.ive vehicle (1). a gas 
source (23) for inflating said airbag (20). and a pipe 
(24) arranged inside said aircag (20) for distributing 
gas from said gas source (23) to chamber(s) (21) 
inside the airbag (20), 

said head protection cevice being character- 
ized in that said pipe (24} has a cun/ed portion (23) 
for bypassing a projecting member (6.13 40) dis- 
posed on the peripheral side portion of the ceiling 
of the automotive vehicle {'). 
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An automotive vehicle (1 ) equipped with a head pro- 
tection device along a peripheral side portion of a 
vehicle ceiling, wherein 

said head protection device comprises a cur- 
tain-type airbag (20) capable of deploying down- 
wardly, a gas source (23) for inflating said airbag 
(20). and a pipe (24) arranged inside the airbag (20) 
for distributing gas from said gas source (23) to 
chambers) (21) inside the airbag (20). 

che automotive vehicle (1) being character- 
ized by having a projecting member (6.13.-0) cis- 
oosed on the cerioheral side oorcion of the vehicle 
ceiling; ami in that said pipe (24) has a curved por- 
tion (23) bypassing said projecting rr\bn\cer 
(6.13.40). 
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